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[57] ABSTRACT 

A bottom bracket bearing unit for a bicycle or the like 
has an installation unit formed by a long slee\'e and 
short sleeve of synthetic resin formed directly with race 
grooves for a pair of double bearings which have steel 
balls riding between the grooves of the sleeves and the 
grooves of the pedal-crnak axle or shaft which is re- 
ceived in these sleeves. 

4 Claims, 2 Drawing Sheets 
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plastic ihcreof and by providing two pairs of such bear- 

BEARING UNIT FOR A BOTTOM BRACKET ing crowns each with a respective pair of race grooves 

BEARING OF A BICTCLE OR THE LIKE formed directly in the installation sleeve so that double 

ball bearings are formed at each end of the installation 

FIELD OF THE INVENTION . 5 sleeves. 

My present invention relates lo a bottom bracket In this manner I am able to form a bottom bracket 

bearing unit, i.e. a bearing unit which is receivable in the bearing unit which completely elimmates the need for 

bottom bracket or housing for the crank axle of a bicy- bearing shells received in or embedded m the mstalla- 

cle or the like and to the bottom bracket assembly in- tion sleeve, to simplify the fabrication of the bearing 

eluding the bearing unit, the axle for the crank arms and unit, and nevertheless enable it to withstand substan- 

the bearing elements of the latter which journal the axle tially greater stresses than have hitherto been the case, 

in the bottom bracket. By providing pairs of ball bearings at each end of the 

r>. ^.,^«^TTvrx r^t- T-vrr- f xTi/cK'T-t/-kKT asscmblv, I am able to so distribute the forces that the 

BACKGROUND OF THE INVENTION ^ bearing balls can ride directly against the plastic of the 

It is known to provide a bottom bracket bearing ar- ^- installation sleeve without problems, 

rangement for joumaling an axle carrying the crank More specifically, the invention is a bottom bracket 

arms to which, in tiim, respective pedals are pivotally bearing unit receivable in a pedal-crank axle housing of 

connected for a bicycle. a bicycle or the like and whfch comprises: 

In general, steel bearing balls serve tojournal the axle ^ jQ^g sjeeve composed of a synthetic resin and 

in a bearing sleeve which can be accommodated in the 20 f^^gj ^.jjj^ ^ flange at one end; 

bottom bearing bracket. 3 ^horl sleeve composed of a synthetic resin, interfit- 

Bottom bracket beanng units of the aforedescribed ^^^^^^^ ^^^y^^ j^^^ 5,^^^,^ fo^^d 

type are described in German open application DE-OS ^.^^^ ^ ^ j^^^^ ^,^^^.^5 f^^^j 

34 07 120 and DE-OS 34 34 314. Such systems permit ^ ^^j^,, ^ ^^^^ 

simple assembly of the bottom bracket bearing urn m .5 > ^^.^^ ^^^^» ^ 

the bottom bracket of the bicycle frame s.nce the enti^^^^ P f f ^ 

bearing structure can be received m the mstallaiion » .• i i . j • .-i.^^^^u/f 

sleeve which fits into the housing of the bottom bracket. spaced grooves respectively located proximal to each of 

The mounting operation merely involves connecting <he ends of the long sleeve and having a spacmg be- 

the two parts of ihe installation sleeve in the bottom 30 iween the pairs which is greater than a spacing of the 

bracket " grooves of each pair from one another; 

The installation sleeve mav comprise a long sleeve a crank axle received in the sleeves and having oppo- • 

member flanged at one end and engaging at its other site axial ends projecting outwardly from the sleeves, 

end. e.g. received within a short flanged sleeve with the the crank axle being composed of metal and having a 

flanges of the two sleeves bearing upon opposite axle 35 respective outwardly open groove extending circum- 

cndsof the receiving housing of the bottom bracket. In ferentially around the crank axle and opening toward 

general, at each end of the installation housing, a crown and registering with a respective one of the grooves of 

of bearing balls is provided which ride upon metallic the sleeves to form another inner bearing race there- 

and, generally, steel bearing shells or races which, as a. with: and 

rule, have a quarter circular arcuate ring profile. 40 bearing balls received in the registering bearing races 

The installation and mounting of such ball bearings of the sleeve and the crank axle and rolling in direct 

and the respective races involve considerable expense contact with the synthetic resin of at least one of the 

and effort. sleeves, the bearing balls of each of the pairs together 

The same holds true for other known bottom bracket ^i-ith the respective races forming a respective double 

bearings in which the balls form circular row s of ball 45 bearing journeying the crank axle in the sleeves, 

bearings which ride in races formed as grooves in the ,„ p^gnch patent 575,792» a bottom bracket bearing is 

shaft or axle and m cyhndncal beanng shells or races described in which the pedal-crank axle is journaled at 

fitted into or embedded in the plastic or synthetic resin j^,,, ^^^^ ^y^^ bearing housing by means of double 

mstallaiion sleeves. I^^jj bearings. However, in this system as well as those 

OBJECTS OF THE INVENTION described, special races are provided for the bearing 

, ••iL- ri. balls so that the bearing balls do not directly contact 

It 15, therefore, the principal object of the present ^^^^^.^ ^^^^^^ ^ ^^^.^ installation 

mvcnlion to provide a bottom bracket beanng unit of ,^ .^^ . ^ . c..«^rt «f t;<.onn» h.ii« » n»t 

the general Type described in which, however, the housing for the direct support of the beanng balls is iiot 

aforementioned disadvantages are avoided. 55 P^?^'^^^^ '"kt q-^i ^ u u - u ii w u 

Another object of the intention is to provide a hot. . J^ ^; Pat No. 3 224,821 descnbes beanng balls which 

torn bracket bearing unit which can be installed more P^^^V^ beanng sleeves. These systems, 

simply and more easily in the bearing bracket housing. however, relate to single ball beanng arrangements as 

can withstand greater stresses and is longer wearing in low-Ioad conveyer rollers. Furthermore, the 

than earlier units and which can be fabricated economi- 60 beanng balls here are also composed of plastic. For 

cally and at low cost. bicycle bottom bracket bearing units, plastic beanng 

balls are totally unsatisfactory. 

SUMMARY OF THE INVENTION According to a feature of the invention, each pair of 

These objects and others which will become more bearings is constituted of bearings of different diameters 

readily apparent hereinafter are attained, in accordance 65 and the balls of the two bearings thus ride in race 

with the present invention, by having the bearing balls grooves which also are of different diameters for each 

ride directly in grooves or races formed in the synthetic pair, the diameters decreasing from the insertion end of 

resin installation sleeves, i.e. directly in contact with the the sleeves to the opposite end of the sleeves, i.e. from 
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the end of the sleeve through which the axle or shafi is 
inseried. to the opposite end of the sleeve. 

It has been found to be advantageous, moreover, to 
provide the long sleeve with all four outer bearing ball 
grooves in a simply stepped cylindrical inner bore with 5 
the steps being largest at the insertion end of the sleeve. 
The a.xlc or shaft can. in turn, be stepped, and preferably 
has two steps with a cylindrical portion between them. 
In this construction, the cylindrical middle region can 
be flanked by two frusioconicaUy-shaped transition 10 
regions running lo the bearing race grooves of different 
diameters whereby ahead of each groove in the inser- 
tion direction, there is disposed a frustoconical ball 
pressing zone. 

A bottom bracket bearing unit of this type can be 15 
constructed most simply. 

Advantageously, the bottom bracket bearing unit of 
the invention is assembled by turning the installation 
sleeve assembly consisting of the long and short sleeves 
or only the long slee\e where all four bearings are 20 
provided in this long sleeve, on end, and then inserting 
the shafi or axle from below. 

The balls are filled into the race groove of the long 
sleeve pro.ximal to the insertion end first and then with 
progressive movement of the axle or shaft upwardly 25 
into the next groove and then the next two grooves in 
succession in numbers of balls corresponding to the 
circumferences until all of the grooves are filled with 
the balls and the frustoconical surfaces of the axle or 
shaft are pressed against the balls. Then an additional 30 
pressing force is applied to allow the balls to snap into 
the grooves formed in the axle or shaft. 

As an alternative to this method of assembly. I can 
combine the balls with an adhesive grease which is used 
to hole the balls in the respective grooves of the inser- 35 
tion sleeve until the axle or shaft is inserted and pressed 
into its final position. 

. As the axle or shaft is pressed into the final position, 
sealing rings, disks or washers at each end of the instal- 
lation sleeve can snap into respective grooves on the 40 
axle or shaft. 

BRIEF DESCRIPTION OF THE DRAWING 

The above and other objects, features and advantages 
of the present invention will become more readily ap- 45 
parent from the following description, reference being 
made to the accompanying drawing in which: 

FIG. 1 is an axle cross sectional view through a bot- 
tom bracket bearing unit according to the invention in 
place in the bottom bracket housing: 50 

FIG. 2 is a side elevational view of the shaft or axle; 

FIG. 3 is a cross sectional view taken along the line 
111— III of FIG. 2; 

FIG. 4 is an axle cross sectional view through the 
long sleeve; 55 

FIG. 5 is an axle cross sectional view through the 
short sleeve; 

FIG. 6 is an end view of the long sleeve; and 

FIG. 7 is an end view of the short sleeve. 

60 

SPECIFIC DESCRIPTION 

The bottom bracket bearing unit shown in FIG. 1 in 
place within the housing T for the bottom bracket, 
comprises an installation housing consisting of a rela- 
tively long sleeve 2 and a relatively short sleeve 3, both 65 
of these sleeves being flanged at their ends. For posi- 
tioning of the installation housing 1 within the housing 
T, the housing T is provided with internal threads T| 



and T: at its opposite ends into which the threaded boss 
n of the long sleeve 2 and the external thread 11 of the 
short sleeve 3 can be screwed. In practice, once axle or 
shaft 4 has been assembled together with the bearings 5 
and the long sleeve 2. the long sleeve is inserted into the 
left-hand end of the housing T until its fiange comes to 
rest against the left-hand end. The long sleeve is locked 
in place by screwing the short sleeve 3 into the opposite 
end until its flange comes to abut the right-hand end of 
the housing T of the bicycle or a like structure. 

Both flanged sleeves 2 and 3 are composed of a syn- 
thetic resin or plastic, for example, an injection-molded 
polyamide. 

The crank shaft or axle 4 extends centrally through 
the installation housing 1 and is journaled therein proxi- 
mal to the ends of the housing in double bearings 5 at 
each end. 

For this purpose, at each end of the flanged sleeve 2 
and within the latter, two bearing race grooves 2' and 
2" are provided directly in the plastic material of the 
sleeve and in juxtaposition with two bearing race 
grooves 4', 4" formed directly in the metal of the shaft 
or axle. Steel bearing balls 5 are received in the ju.xta- 
posed grooves to form the double ball bearing at each 
end as described. On either outer sides, therefore, the 
bearing balls ride directly on the plastic of the sleeves 
while on their inner sides, the balls ride directly on the 
metal of the respective axle or shaft. 

Each pair of outer bearing race grooves 2, 2' of the 
housing and the juxtaposed inner race grooves, 4, 4' of 
the shaft 4 form ball bearings of different diameters, the 
diameters being stepped downwardly from the shaft 
insertion end 6 of the long flanged sleeve 2 to the end 
carrying the short flanged sleeve 3. 

The long flanged sleeve 2 is formed internally with a 
simple stepped cylindrical bore 2 which has a large 
diameter step 2'*in which the larger diameter grooves 2' 
are formed and which also serve as the insertion open- 
ing at the insertion opening end 6. 

The smaller diameter grooves 2" are formed in a 
smaller diameter step 2* "'at the opposite axle end. 

By contrast, the crank shaft 4 has two steps at each of 
its bearing regions and comprises a cylindrical central 
portion 4"' flanked by two substantially frustoconical 
transition regions 4'''and 4''for the race grooves 4' and 
4". As a consequence, each race groove 4', 4" has a 
conical ball pressing zone 4''' or 4*'''Iocated ahead of it. 

The ends of the shaft or axle 4 in the usual manner are 
formed as slightly tapered square-cross section stubs 
A™ with threaded internal bores 4^ to accommodate 
the screw which will secure the pedal onto the stub 

Both end faces of the long sleeve 2 are provided with 
grooves 2'''^and 2-^ in which sleeve rings, disks or wash- 
ers are received and which can bring into the grooves 
of the shaft or axle 4 when the latter is forced fully 
into place within the installation housing 1. 

For assembly of the bottom bracket bearing unit, the 
sleeve 2 can be turned on end with the large shaft- 
receiving opening 6 turning downwardly. The shaft 4 
can be inserted upwardly through this opening in steps 
with increments of such insertion corresponding sub- 
stantially to the axial spacing of the bearing grooves, 4*. 
4". 

Associated with this stepwise upward insertion of the 
shaft 4 in the sleeve 2 is a filling of the successively 
higher grooves 2', 2" with corresponding numbers of 
the steel bearing balls 5 so that the largest diameter 
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groove 2' is filled first, then ihe next smaller diameter 
bearing groove 2\ etc, until all of the grooves of the 
sleeve 2 are filled. At this point* a frustoconical ball 
pressing zone 4* ^or 4*''^lies ahead of each array of balls 
and a final thrust of the shaft 4 into the sleeve 2 will 5 
cause the balls to jump into the grooves 4, 4' and the 
washers or disks 9 and 10 to spring into the grooves 4^-^'. 
The disks 9 and 10 thus seal the interior of the housing 
] from contamination. 

The sleeve 2 is then screwed into the housing T or 
can be force-fitted therein by pressing. 

The sleeve 3 can then be screwed into the housing T 
from the other end to lock the sleeve 22 in place. For 
ihc threaded rotation of the sleeves 2 and 3. the flanges ^ ^ 
12» IT can be formed with notches engageable by an 
appropriate spanner. In setting of the short sleeve 3, the 
unthreaded end of the sleeve 2 is engaged in the sleeve 
3. 

I claim: 20 

1. A bottom bracket bearing unit receivable in a ped- 
al-crank axle housing of a bicycle or the like, said bot- 
tom bracket bearing unit comprising: 

a long sleeve composed of a synthetic resin and 
formed with a flange at one end; 25 

a short sleeve composed of a synthetic resin, interfit- 
ting with an opposite end of said long sleeve and 
formed with a flange, said long sleeve being formed 
internally with a plurality of axiaily spaced in- 
wardly open grooves defining respective outer 30 
bearing races, said grooves being provided in two 
pairs of closely spaced grooves respectively lo- 
cated proximal to each of said ends of said long 
sleeve and having a spacing between said pairs 
which is greater than a spacing of the grooves of 35 
each pair from one another: 



6 

a crank axle received in said sleeves and having oppo- 
site axial ends projecting outwardly from said 
sleeves, said crank axle being composed of metal 
and having a respective outwardly open groove 
extending circumferentially around the crank axle 
and opening toward and registering with a respec- 
tive one of said grooves of said sleeves to form 
another inner bearing race therewith; and 

bearing balls received in the registering bearing races 
of said sleeve and said crank axle and rolling in 
direct contact with the synthetic resin of said long 
slecN-e, the bearing balls of each of said pairs to- 
gether with the respective races forming a respec- 
tive double ball bearing joumalling said crank axle 
in said sleeves. 

2. The bottom bracket bearing unit defined in claim 1 
herein all four of said grooves defining said outer 

bearing races are formed in said long sleeve. ^ 

3. The bottom bracket bearing unit defined in.claim 1 
wherein the races spaced apart axiaily along said axle 
and said sleeves have different diameters stepped down- 
wardly from said one end of said long sleeve to the end 
of said short sleeve formed with said flange of said short 
sleeve. 

4. The bottom bracket bearing unit defined in claim 3 
wherein said long sleeve has a stepped inner bore with 
a large-diameter jnserlion end through which said axle 
is inserted into said long sleeve, said large-diameter 
insertion end being formed with the race of largest 
diameter formed in said long sleeve and said axle is 
formed with a central cylindrical portion flanked by 
frustoconical portions tapering in an insertion direction 
and forming ball-pressing surfaces, said frustoconical 
portions lying between races of different diameter of 
said axle. 

» • • * * 
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ABSTRACT: A bottom, bracket for bicycle having a pair of 
ball bearings for supporting a crankshaft, at least' one of the 
bearings having an inner race slidable with respect to the 
crankshaft, and a coil spring urging the inner race of said one 
bearing against the steel balls to avoid chattering of the ele- 
ments due to localized or irregular wear which would other- 
wise be produced on these members thereby to facilitate 
smooth rotation of the crankshaft. 
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„ w»».r^.rk*^c/^i>iiirvriF hole 7 forpassing therethrough a crankshaft and with an . 

BOTTOM BRACKETFOR BICYCLE • i^'co„°^^ 

RACKGROUND OFTHE INVENTION Numeral 10 indicates a crankshaft whose opposit^ ends are 

BACKGRUUiNu 1 . . . adapted to be fitted with cranks. Within the through-hole 7 is 

FIELD OF THE INVENTION 5 counted an oil seal 1 1 which is in sealing^ngagement with the 

The present invention relate. - a„- Improvemejn^^ "!£^JST^^^^^ 

bracket lug for bicycle of the type th^ Iias^at the OPposrte^^^ raJ Ilo?a1a^^r diameter for cooperating with the concave 

of the lug a pair of ball bearing, for W^l^ receW^ rS o^^^^^^ 3 to press the bSls 3 therebetween. The 

crankshaft whose opposite ends are adapted to receive [^^^ j^. has been formed 

thereon cranks with pedals, respecuvely.. conventional cutting md has a stepped portion 13 of slightly 

SUMMARY OF THE INVENTION larger diameter relative to the shaft 10 and a flage portion 14 

bUMMAKTv. _ ofadiameterfarlargerthanthatofthesteppedportionU.An 

It is an object of the present invention to provide a twttom j ^^^^rdly curved or concave spherical surface 15 is formed 
bracket for a bicycle in which uniform pressure is impartedto 15 ^^^^^^ ^^epped flange portions 13 and 14 to provide 

all of the steel balls of the bearings to prevent the balls from .^^^ ^^^^ with a generaUy frustoconical shape.The 

being subjected to remarkable localized or irregular wear and ^j^j ^ide bearing is composed of the flanged cap 3, steel balls • 

flaking which would otherwise be produced due to pressure g'^d the ball bearing race 12 formed on and integral with the 

imparted locally to only a part of the balls and to localized ^ ^jankshaft 10. It will be appreciated that the stepped portion 
portions of inner and outer bearing races, for thereby prevent- 20 ij^f^he ball bearing race 12 may be omitted, 

ing chattering of the crankshaft in the bottom bracket and crankshaft 10 positioned within the bracket lug ejttencte 

facilitating smooth rotation of the shaft. . * loosely through a short sleeve member 16. with one end 

It is another object of . the invention to provide a bottom thereof in abutting engagement with the flange poruon 14 of 

bracket having an outer bearing race rotatable with respect to ^^^^^ ^^^^ jj other end of the sleeve menjber 

the bracket so that the crankshaft is held in proper position ir- ^bxittmg engagement with a circular spacer W which 

respective of the accuracy of the.bracket to facilitate smootn engagement with one end of a coil spnng 17 ex- 

rotation of the shaft. ^ tending around the shaft 10, said coil spring having its mner 

According to the present invention, there is provided a bot- diameter slightly larger than that of the shaft. " ^. ^ 

torn bracket for a bicycle, said bracket compnsing a pair of Another circular or ringlike spacer 19 is provided m prw- 

ball bearings at the opposite ends thereof for supporting a ^^^^ ^^^^^^ ^-^j, ^^ther end of the coil spnng 17. The 

crank shaft, at least one of said ball bearings having an inner ^.^ 19 is positioned inwardly of a second ball bearing race 

race slidable with respect to the crankshaft, said ball bearm^ constitutes a left side bearing slidably moMnted on 

having outer races connected direcUy or indirectly to said the peripheral surface of the crankshaft 10. The ball bearing 

bracket and a plurality of steel balls disposed between said ^^^^ in sliding contact wi^ the shaft 10 and has a nnghke 

inner and outer races, and a coil spring extending around said configuration formed therein with an inwardly depressed or 

shaft between said ball bearings for urging said mner race concave annular steel ball bearing surface 21. An adjusting 

acainst said steel balls in each bearings. . cap 22 is threadably fitted into the screw thread 2 at the. left 

The above and other objects and features of the present in- hx?ickeX lug. The cap 22 is formed with a: screw 

• vention will be made apparent by the following descnpuon. ^^^^^ ^3 periphery thereof and with two tepcrmg 

^^^ur. rM, Axi/iwi-c grooves 25 each having an inclined surface 2;4 extendihgfrom 

DESCRIin-ION OFTHE DRAWINGS Je^eraUy centra! ^ 

The oresentinvenUori will be described in' ihore detail with outer end face thereof.. ^ j .u 

reference^thraccompanyingdrawirigsiW Centrally of the adjusting cap 22 is formed a through-hole 

Ari is a 10^ sectional vi^ of a bottom bracket 45 26 through which the shaft 10 extends as is m the case pftfie 

acSingto an^^^^^ flanged cap 3. An oil seal 27 is provided at appropnatd^^^ 

according u, an a bottom -bracket according to „,ediate portion of the inner surface of the through-hole 26. 

K., .mhnZent of L The adjusting cap 22 is also formed with an annular, concave 

h.r .mtSS the invention; ^hd bearing steel balls 8V which are arranged coaxial y with 

' Tig 4 SSr vT^^^^^^^^^ bracket according to a Z through-hole 26. A locking washer 29 is in abut^^^^^^^^ 

fuStmbo^S of the invention in which the crankshaft gagcment^ith the left end face of the bracke lug . The 

ml^^tertoSaUy centered w^her 29 has inward projections 29' extendmg into the 

FIG ri^rS^^^^ .. grooves 25 in the adjusting cap ^ locking rmg 30 is 

iionS^ebSb^^^^^^ " rhreadablyengagedwiththescrewthread23onthepenpheral 

FIG. 6 isTtegm^^^^^^^^ view illustrating a part of the surface of the adjusting ca^. 22 to lock the latter m proper 

cran^haft s^^^^^^^ view of the crankshaft ^|Si"the position shown in FIG. 1. the locking ring 30 is m 

h^ninpSse ^cngagementwiththescrewthread23onth.ecap22and,att^^ 

shownmFIG.6. -60 ^^/time, urges the washer 29 agamst the left end fac^ 

DESCRIPTION OF PREFERRED EMBODIMENTS y^tzckct liig 1. In addition, the locking washer 29 has its inward 

adapted to be connected by me^ofconvenu™^^^ f^^fued S^on adjusted at the time of assembly, of the" 

. S^^f^X^irfSwithS^^^ ^^.uri-a„.^a,o«enedposition<.theadju«^^ 

screw,hreads2.8aklonescrewthreadbemgseen^^^^^^^^^ 20 feftwSiinst:*e steel balls 8 

sideofFIG.lintheinsttntembodunent^en^^^^^^^ ^*,hebracketlugl. AllesameUme,thespring;i7alsourge8 
provided with a flange S .n "^^XS^^So^fi in thSthespacer 18 and.lhe sleeve member WthebaUbear- 

face 4 of the bracket lug 1 '^'^ ^-^^^^^^ ^^'^"Jj'l „!^«ce 12 which fe integral vrith Ae c^ 

.hreadableenpgemen,withthe^.^th^^^^^^^^^ 'u^^^:,baiurat Aerijfendorthebractetlu^^^^ 

SdliJTrfrScSr*^^^^^^ ha.ls«areanhe.di„p^reco..actwi*theconcavespher. 
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cal surface IS of the ball bearing race 12 and the concave an- shaft 50. This makes it. possible in . manufacturing the 

nular surface of the recess 9 while the balls 8' are alt in pres- crankshaft 50 to employ or utilize a rod of a smaller diameter 

sure contact with the concave annular bearing surface 21 of than that of the rod from which the crankshafts shown in 

the ball bearing race 20 and the annular concave surface 28 of FIGS. 1 and 2 are formed. In addition, the shaft 50 does not 

the adjusting cap 22 » with the result that the load applied onto 3 . need hardening treatment and it is sufficient for the shaft to 

the crankshaft 10 is transmitted from the ball bearing races 12 employ mass-produced retainer pieces and a sleeve to rela> 

and 20 to all of the steel balls 8 and 8'. This eliminates local- tively easily retain the ball bearing race 54 and bear against 

ized or irregular wear and flaking of the steel balls, the bail ■ the spring 17. 

bearing races, the flanged cap and the adjusting cap which FIG. 4 illustrates a further modification which enables a 

wear and flaking might otherwise be produced by the rotation crankishaft to be automatically positioned coaxially with the 

of the crankshaft and the load imparted to only a part of the bearing portions irrespective -of the accuracy of the bracket 

balls. lug so that all of the steel balls of the bearing portions are 

FIG. 2 illustrates a modification of the embodiment shown rotated between inner and outer ball bearing races under 

in FIG. 1 that comprises a crankshaft having an integral ball . uniform pressures so as not to be subjected to any localized 

bearing race. Namely, the embodiment of FIG. 2 includes a wear. Namely, the bracket lug shown in FIG. 4 employs a 

crankshaft 40 having formed on the part of the length of the crankshaft 60 which is formed therein with a pair of annular 

shaft surrounded by the racket lug a flange 41 of rectangular . grooves 51 and 51' for receiving therein pairs of retaining 

cross section and of a diameter larger than that of the pieces 52 and 52' as is in the embodiment of FIG. 3. A coil 

crankshaft 40. Disposed in contact with the right side face of 20 ispnng 61 is disposed around the shaft 60 to outwardly bias the 

the flange 41 is a ball bearing race 42 similar in configuration ball bearing races 20 and 54 which are positioned inwardly of 

to the aforestated ball bearing race 20. The flange 41 serves to the left and right bearing portions. The spring 61 may be made 

limit the axial movement of the ball bearing race 42 so that the of a rod having circular cross section as shown in FIGS. 1 

latter is caused to act in the same manner as that of the ball through 3 inclusive but. in the instant embodiment, is made of 

bearing race 12 shown in FIG. 1. The ball bearing race 42 is 25 a rod having rectangular cross section as seen in FIG. 4. The 

formed with an annular concave recess 43 at the portion fac- bearing portions in this embodiment are composed of the 

ing the balls 8 so that the balls are advantageously borne by inner, ball bearing races 20 and 54, steel balls 8 and 8' and 

the concave surface of the recess. outer ball bearing races 62 and 62'. 

The bottom bracket shown in FIG. 2 may be easier to manu- The sides of the outer ball bearing races 62 and 62' facing 

facture because the crankshaft 40 can e finished by forming 30 the balls 8 and 8' are fonned therein with outwardly concave 

the flange 41 only and because the same kind of bearing races annular ball bearing surfaces 63 and 63 while the other or 

can be used as both of the ball bearing races 20 and 42. In outer sides of the ball bearing races 62 and 62' have outwardly 

other words, the crankshaft 40. has formed thereon the flange bulging convex spherical surfaces 6S and 65 extending about 

41 of simplified or rectangular cross section, which saves through-holes 64 and 64 of a diameter larger than that of the 

labors which will be otherwise required in forming the ball 35 crankshaft 60 for permitting the latter to extend therethrough, 

bearing race 12 of relatively complicated cross section on the The outer ball bearing race 62 of the right bearing section is 

crankshaft 10 of FIG. 1. The manufacture of the bottom bucked up or held by a flanged holder 66 which is secured to 

bracket shown in FIG. 2 is consequently rendered easy and the bracket lug in the manner similar to that in which the 

simplified. flanged cap 3 in FIG. 1 is done. The flanged holder 66 does 

The bottom bracket shown in FIG. 3 has a crankshaft 50 40 not have an annular concave recess identical in shape with the 

which is formed in the periphery thereof with a pair of annular annular concave recess 9 in FIG. 1 for bearing the balls 8 but, 

grooves 51 and 51' spaced a predetermined distance, for ex- instead, formed therein with an arinular recess 68 having a 

ample 14 mm. Each of the grooves 5 land 51' receives therein concave spherical surface complementary to the convex 

a part of a pair of diametrically opposite semicircular retainier spherical surface 65 of the aforesaid outer ball bearing race 

pieces 52 and 52' which cooperate together to form a ringlike 62. The concave spherical surface of the recess 68 extends 

assembly. The thus formed two pairs of ringlike assemblies are about a through-hole 67 of a diameter larger than that of the 

covered with a tubular sleeve S3 so that the latter may prevent shaft 60 and is always kept in intimate contact with the convex 

the retainer pieces 52 and 52' from being removed or dropped spherical surface 65 of the outer ball bearing race 62 even if 

off the grooves 51 and sr. the latter is rotated. 

The pair of retainer pieces 52 and 52' that are received in On the other hand, an adjustable holder 69 for backing up 

the right side groove 51 serves to limit axial movement of a the outer ball bearing race 62' of the left bearing portion is 

ball bearing race 54 which is slidably mounted on the mounted on the bracket lug 1 in a manner similar to that in 

crankshaft 50 while the other pair of retainer pieces 52 and which the adjusting cap 22 of FIG. 1 is done. The holder 69 

52' received in the left side groove 51' bears against one end does not have an annular spherical surface identical with the 

of the coil spring 17. The resiliency of the spring 17 is trans- spherical surface 28 of the adjusting cap 22 of FIG. 1 but, in- 

mitted through the spacer 19 directly to the left ball bearing stead, is formed therein with a recess 70 having a concave 

race 20 and through the spacer 18, the pair of retainer pieces spherical surface which is complementary to the outwardly 

52 and 52' in the left groove 51', the portion of the shaft 50 bulging or projecting convex spherical surface 65 of the outer 

extending between the opposite grooves 51 and 51' and ball bearing race 62'. The holder 69 is also provided therein 

through the pair of retainer pieces 52 and 52' in the right with a through-hole 71 for allowing the shaft to pass loosely 

groove 51 to the right ball bearing race 54. Thus, the right and therethrough. 

left sets of steel balls 8 and 8' in the right and left bearing por- As is apparent from the foregoing description, the right and 

tions are held under pressure between the flanged cap 3 and left inner ball bearing races 54 and 20 are in close but sliding 

the ball bearing race 54 and between the adjusting cap 22 and 65 contact at their inner surfaces with the peripheral surface of 

the ball bearing race 20, respectively, by the resiliency of the the crankshaft 60. and. at the same time, in intimate smooth 

coil spring 17 thereby to facilitate smooth rotation of the rolling contact at their annular outer concave surfaces with 

crankshaft 50. the steel balls 8 and 8', respectively, which in turn are in 

The crankshaft 50 of the instant embodiment requires similar intimate and smooth rolling contact with the annular 

shorter machining work or less cutting steps than those 70 inner concave surfaces 63 and 63 of the outer ball bearing 

required in making the crankshafts having thereon integral en- . races 62 and 62', respectively. These ball bearing races 62 and 

larged ball bearing races or flanges as shown in FIGS. 1 and 2 . 62' have outwardly bulging or projecting convex surfaces 65 

in that the crankshaft 50 may advantageously be munufac- and 65 which are in intimate contact with the annular comple- 

tured by forming or cutting the grooves .51 and 51' in the mentaty concave surfaces 68 and 68. This contacting relation 

periphery of a rod having a diameter the same as that of the 75 enables the ball bearing races 62- and 62' to be laterally or 
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radiaUyrotttedwitefespecttothe lioWeis 66ahd69 about As having been dwtibed ta atove. th^^ 
£2tStiiespheri^surfi«i«68and6.8oftheho.de«^ '■^<=}^^:=^:!°^^^ 
L lateral or .^^ H.tatk,n.bf*e ball bearing rac«s;(^^ . »w.t9geous in th,t the «oU ^nng 
6r results in an unitary lateral adjusting mpyement of a waysoutwwdly urges the mn^r racMagiMnst^thf^te^^^ 

Wirt respect totitetaicket lug 1 when 5 hold ^e latterin intwwte rQUing cont^t w^^ 

SrSlybinstLledihSbwfketlug^ ^r'' \ I^T^u^^^ 

semwrcomprisingthe shaft M, inner and outer ball bearing res^H that^the load^pailed « t^e »^My 

54 20. 62 and 62'. balls 8 and. 8'. spring 61 etc. TT.e transmitted or distributed to aB of the steel balls and. from 

SJ^d, and 71.- which are fonned in the o«ter thence, to the outer -Rices and, further, to <t,.e caps pf the 

baU tKlac« .62 and 62' aiid in the holdere 66 and 69. '0 bracket lug. Thus. *e . present Wvenuon^can ctajnate local- 

SoeS to^ A* dfaunetiri each brger than the diamel :i«d or irregular remarkable wear or flak,ng >yh,ch^pthenv.se 

S^el^ri^M •Il.is:also enables said crankshaft as- would he produced on the stee h^U and races and fur0.e^ 

s^mbly to have the aforesaid lateral adjusting movement. on a pan of the saps. Accord.iwly. the .cranMhaft can be 

Kevenift^^^^^oftheflangedhoIderWandthe:^^^^^^ ,5 mounted on br^kftt%^ 
ble tolder69 which are fmed into the bracket lug 1 an: off^^^ 

or not in ax^ registration with f ^h^^^^^^f^f^I^s*'^ . T)itZm bracketfora*icycle..said bracket. comprising a 

smoothly lotatably. mounted in the bracketjug V'" s"<:h a ""'J^^^J^^^^^^^^^^^ 

manner that the outer baU beanng races " and 62^^ S s^d through-*ote. '^^ crankshaft having 
placed or ^ ^-Uve^.^^^ ^ 

also makes ,t possible »hat, .even rf the racke lug 1 should^ crankshaft further having thetion a shiftoble bearing race 

so secured to the frame j)f the bicycle that the am^of b^d by a coil spring and having an annular ball bearing 

bracket lug is slightly offset from a Predeterm.ned^angula^ Scai teces S coil ,sprin/ extending around ,«ud 

ratelycorrectlysupportthecrankshaftihadjustedposition, . baUs|swge4.?»»tnsts?Wiidiu^ogcap. _ _ . 
;reSembodiment.TheeJb^^^^^^^^^ 

its left side bearing arrangement rd^jiucal^^^ wWch «S ^Stable l«aring race is fo«ned by a sUdabJe 

rangementin the em^dimem^^^^ ^a^-^mber haying therein ^^^^^^^ 

ment does not employ at recess and by a flange formed on said crankshaft, said.ftange 

laterally ''''ataWe outer race such as on^^^^ 5.0 J*^fji„g^J„^^^«e„t pf S3idslidableracerne^^^^ 

stead. IS provided with a flanged cap 81 secured ,"««>"» 4 a bottom bracket for a bicycle, said bracket.comprising a 
bracket lug. The cap 8^has an inner ^^T^^Tc^ ^Li^b\y W into one end'of 

: cal surface 80, as is m the 'l^''^^^^^^ SSt lugmd toying an inside fade provided therein 

the steel baUs 8 ,n » ""^nt' ^J-'^J^^^^^^ '^A an annular ball tearingVerical recess, said fl^^^^ 

described in connection with the ^bodiment shown m FIG. 55 

■ '"no 6 mustrates in more detail the manner in which the spring around said crankshaft trigone end.inpr«?su« con- 
reSSer p ece iranS ?r are mounted on the shaft 60. The tact with the '«»««^Pi««*tothe ot|.«groo»^^^^ 
S fS in the periphery thereof with a pair of annular earing race around the poflion of said .crankshaft oi,twi«d of 
Zves ll and sr into coil spring. saifsUd.ahle b«w,g. race ««vmg.w^M^ 

rc^a^idt^ner piec^ 70 £,tt?^^SlS ^SS^^^^ 
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which said crankshaft eUends; and seu of scee^aj|sd^ r^S^Jld'Tf S^^^^ • 

between said annular ball ''^'""Vt'^ ""^Sl ^X^iMlb^Rt^^ into the Ither end of said bracket 

and in said fi«t bearing «ce and ^^fT^ZSbS- ?ug «fd hShaving formed therein with a central through- 

bearing recesses in said adjusting cap and m said lil^Ta Zneter larger than that of said crankshaft for per- 

ing race, respectively, said coU spring biassing said slidable 5 ho'^.^^ » ^"^"^ '"f^^^^ and having an inner 

blTng ;ace in a direction in which the corresponding set of mrtUng Ae^btter « ^^'^^^^^'^^^^^ ,o„p,e. 

sieelblllsUurgedagainslsaidadjusnngcap. . ^^"^rt^SHn aCing eng^^^^^ with said outwardly 

^V;rursa«:^IhT^^ Kd%ang^3^ap^s:rd TA^S^bLket for a bicycle as defined in cUU. 5 In 

r^n^^^h^Sfo^et^theSU^^^^^^^ which said flanged cap is replaced by a combw-uon of a 

Z^^^iroov« sTacei a predeter^nined distance, said 15 second holder and a second outer bearing race, said jecwd 

^Ikshaft S the"on retSner pieces fitted into each of holder being threadably fitted into saKl one end of said 

crankshaft havmgwereonr h crankshaft bracket lug and provided therein with a central through-hole 

i!::dh\rnranCna1arbaT^aKh^^^ SradLneir larger than that ofsaid crankshaft for per^^^^^^ 

eui hfp^^^^^^^^^^^ b^l; bearini r'ecess in said fianged c.p. „^„a the^through, «.id ^^e^nj^f^^^*^^^^^^ 

he retainer pieces in one of said annular groove retaining 20 ^ce formed therein with a *P''e"<=^ *™ 

aidSgraceagainstaxialmovement.acoaspringextend- second outer bearing race having outwardly projectwgwnw^^ 

ine around said crankshaft and having one end in pressure herical outer surfiwe complementery to and « 
contact with the retainer pieces in the other groove, and a ^ ^ment with said spherical recess in said second holder. sa«! 
Se bearing race around the portion of said crankshaft *^^„d o„,er bearing race fiirthertaving an mner surface pro- 
outward of said coil spring, said slidable bearing race having 25 ^^^^^ ,„ annular ball bearing sphencal rec«^. 
therein an annular ball bearing spherical .ec«s; an outer bear- bracket for a bicycle as defined in = * 
ne race within said bracket lug having an inner face provided ^^^^ ^ retaining pieces fitted into each of said pair of an- 
therein with an annular ball bearing spherical recess in op- ^^^^ ^re a pair of semicircular 
Dosite relationship witii said slidable beanng race and havmg g^-e^te togetiier to form a ring over which a sleeve member 
an outer face formed therein with an outwardly projecting 30 ^^^^ ^ p^vent removal of said retaining pieces from 
convex surface; and sets of steel balls disposed between said ^ annular grooves, 
annular ball bearing recesses in said flanged cap and in said 
first bearing race and between said annular ball beanng 
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